Synthesis and antituberculosis activity of C-phosphonate analogues of decaprenolphosphoarabinose, a key intermediate in the biosynthesis of mycobacterial arabinogalactan and lipoarabinomannan.
The cell wall complex in mycobacteria, including the human pathogen Mycobacterium tuberculosis, is comprised in large part of two polysaccharides that contain a significant number of arabinofuranose residues. Both polysaccharides are assembled by a family of arabinosyltransferases that use decaprenolphosphoarabinose (3) as the donor species. In this paper, we describe the synthesis of a panel of C-phosphonate analogues of 3, which were designed to inhibit these arabinosyltransferases and thus block the biosynthesis of mycobacterial cell wall polysaccharides. A number of routes were explored for the preparation of the targets. The successful approach involved the synthesis of a protected C-phosphonate allyl ester 16, which was then coupled to an alkene via an olefin cross metathesis reaction. Subsequent reduction of the alkene with diimide and deprotection afforded the targets. Screening of these compounds in vitro against Mycobacterium tuberculosis revealed that one of the compounds, 15f, possessed antituberculosis activity, with an MIC value of 3.13 microg/mL.